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(57) Abstract: A laminated ink distribution structure for 
a printhead has a number of layers adhered to one another 
with each layer including a number of ink holes formed 
therethrough. Each ink hole has communicating there- 
with a channel formed in one side of the layer and allow- 
ing passage of ink to a transversely located position upon 
the layer, the transversely located posidon aligning with 
a slot formed through an adjacent layer of the laminate. 
The laminated ink distribution structure is fixed to a dis- 
tribution housing via which dififerent inks are conveyed 
from an ink cassette. The laminated structure distributes 
the difGsrent inks to an array of print chips of a colour 
printer. 
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"LAMINATED INK DISTRIBUTION ASSEMBLY FOR A PRINTER" 

FIELD OF THE INVENTION 
This invention relates to an integrated movement sensor within a micro electro-mechanical (MEM) device. 
The invention has application in ink ejection nozzles of the type that are fabricated by integrating the technologies 
applicable to micro electro-mechanical systems (MEMS) and co^^'piemcntary metal-oxide semiconductor ("CMOS") 
integrated circuits, and the invention is hereinafter described in the context of that application. However, it will be 
understood that the invention does have broader application, tO a movement SenSOr within various types of 

MEM devices. 



CO-PENDING APPLICATIONS 

Various methods, systems and apparatus relating to the present invention are disclosed in the following co- 
pending applications filed by the applicant or assignee of the present invention simultaneously with the present 
application: 

PCT/AUOO/00518. PCT/AU00/005I9, PCT/AUOO/00520. PCT/AUOO/00521, PCT/AU0(V00522. 
1 5 PCT/AUOO/00523, PCT/AUOO/00524, PCT/AUOO/00525, PCT/AUOO/00526. PCT/AU0<V00527, 

PCT/AUOO/00528, PCT/AUOO/00529, PCT/AUOO/00530, PCT/AUOO/0053 1 , PCT/AUOO/00532, 

PCT/AUOO/00533, PCT/AUOO/0053 4, PCT/AUOO/0053 5, PCT/AUOO/00536, PCT/AUOO/0053 7. 

PCT/AUOO/00538, PCT/AUOO/00539, PCT/AUOO/00540, PCT/AU0O/OO541. PCT/AUOO/00542, 

PCT/AU00/00543, PCT/AUOO/00544, PCT/AUOO/00545, PCT/AU00/0O547, PCT/AU 00/00546. 
20 PCT/AUOO/00554, PCT/AUOO/00556. PCT/AUOO/00557. PCT/AUOO/00558. PCT/AUOO/00559. 

PCT/AUOO/00560. PCT/AUOO/00561. PCT/AUOO/00562, PCT/AUOO/00563. PCT/AUOO/00564. 

PCT/AUOO/00565. PCT/AUOO/00566, PCT/AUOO/00567, PCT/AUOO/00568. PCT/AUOO/00569. 

PCT/AU0O/0O570, PCT/AUOO/00571. PCT/AU00/00572. PCT/AU00/00573, PCT/AU00/00574. 

PCT/AU0O/0O575, PCT/AUOO/00576, PCT/AUOO/00577, PCT/AUOO/00578, PCT/AUOO/00579. 
25 PCT/AU00/0058 1 , PCT/AUOO/00580, PCT/AU00/00582. PCT/AU00/OO587. PCT/AUOO/00588, 

PCT/AUOO/00589. PCT/AUOO/00583, PCT/AUOO/00593, PCT/AUOO/00590. PCT/AUOO/00591. 

PCT/AUOO/00592, PCT/AUOO/00584, PCT/AUOO/00585. PCT/AUOO/00586. PCT/AUOO/00594, 

PCT/AUOO/00595, PCT/AU00/00596, PCT/AUO0/O0597, PCT/AUO0/0O598. PCT/AUOO/00516. 

PCT/AUOO/00517, PCT/AUOO/005 1 1, PCT/AUOO/00501, PCT/AUOO/00502, PCT/AUOO/00503, 
30 PCT/AUOO/00504, PCT/AUOO/005 05. PCT/AUOO/00506. PCT/AUOO/00507. PCT/AUOO/00508. 

PCT/AUOO/00509. PCT/AUOO/005 1 0, PCT/AUOO/005 1 2, PCT/AUOO/005 1 3. PCT/AUOO/005 1 4. 

PCT/AUOO/005 15 

The disclosures of these co-pending applications are incorporated herein by cross-reference. 

35 BACKGROUND OF THE INVENTION 

The following invention relates to a laminated ink distribution structure for a printer. 

More particularly, though not exclusively, the invention relates to a laminated ink distribution structure and 

assembly for an A4 pagewidth drop on demand printhead capable of printing up to 1600 dpi photographic quality at up to 

160 pages per minute. 



REdlFIED SHEET 
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The overall design of a primer in which ihe structure/assembly can be utHized revolves around the use of 
replaceable printhead modules in an array approximately 8 inches (20 cm) long. An advantage of such a system is the 
ability to easily remove and replace any defective modules in a printhead array. This would eliminate having to scrap an 
entire printhead if only one chip is defective. 
5 A printhead module in such a printer can be comprised of a "Memjel" chip, being a chip having mounted 

thereon a vast number of thermo-actuators in micro-mechanics and micro-electromechanical systems (MEMS). Such 
actuators might be those as disclosed in U.S. Patent No. 6,044.646 to the present applicant, however, there might be other 
MEMS print chips. 

The printhead, being the environment within which the laminated ink distribution housing of the present 
1 0 invention is to be situated, might typically have six ink chambers and be capable of printing four color process (CMYK) 

as well as infra-red ink and fixative. An air pump would supply filtered air-to the printhead, which could be used to keep 
foreign particles away from its ink nozzles. The printhead module is typically to be connected to a replaceable cassette 
which contains the ink supply and an air filter. 



RECTIFIED SHEET 
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Each piinthead modiile receives ink via a distribution molding that transfers the ink Typically, ten modules butt 
together to fonn a complete eight inch printhead assembly suitable for printing A4 ps^er without the need for scanning 
movement of the printhead across the paper width. 

The printheads ^emselves are modolar, so cQn4>lete eight inch printhead airays can be configured to foim 
printheads of arbitrary width. :^ 

Additionally, a second printhead assembly can be mounted on the opposite side of a paper feed path to enable 
double-sided high speed printing. . . 

OBJECTS OF 1HE INVENTION 
It is an object of the present invention to provide an ink distribution assembly for a printer. 
It is another object of the present invention to provide an ink distribution structure suitable for the pagewidth 
printhead assembly as broadly described herein. 

It is another object of the present invention to provide a laminated ink distribution assembly for a printhead 
assembly on which there is mounted a plurality of print chips, each comprising a pluradity of MEMS printing devices. 
It is yet another object of the present invention to provide a method of distributing iidc to print chips in a 
1 5 printhead assembly of a printer. 

SUMMARY OF THE INVENTION 

The present invention provides an ink distribution assembly for a printhead to which there is mounted an anay 
of print ch^}s^ the assembly serving to distribute different inks fium respective ink sources to each said print chip for 
printing on a Aeet, the assembly CQnqxrising: 
20 a longitudinal distribution housing having a duct for each said diiferent ink extending longitudinally therealong, 

a cover having an ink inlet port conesponding to each said duct for coimection to each said ink source and for 
dehvering said ink from each said ink source to a respective one of said ink diicts, and 

a laminated ink distribution structure fixed to said distribution housing and distributing ink &om said ducts to 
said print chips. 

25 Preferably the la m i n ated ink distribution structure includes multiple layers situated one upon another with at 

least one of said layers having a plurality of ink holes therethrough, each ink hole conveying ink from one of said ducts 
enroute to one of said print chips. 

Preferably one or more of said layers includes ink slots therethrough, the slots conveying ink &om one or more 
of said iiik holes in an adjacent layer enroute to one of said print chips. 
3 0 Preferably, the slots are located with ink holes spaced laterally to either side thereof. 

Preferably the layers of the laminated structure sequenced from the distribution housing to the array of print 
chips include fewer and fewer said ink holes. 

Preferably one or more of said layers includes recesses in the underside thereof communicating with said holes 
and transferring ink therefrom transversely between the layers enroute to one of said slots. 
3 5 Preferably the charmels extend from the holes toward an iimer portion of the lamm<itj»rf structure over the amy 

of print dups» ^^ch inner portion includes said slots. 

Preferably each layer of tite laminated is a micro-molded plastics layer. 
Preferably, the layers are adhered to one another. 
Preferably, the slots are parallel with one another. 
40 Preferably, at least two adjacent ones of said layers have an array of aligned air holes therethrough. 

The present invention also provides a laminated ink distribution structure for a printhead, the structure 
comprisingr 
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anumberof byeRadhenedto oneaMther. eachlayerincludingaplui^ 
each ink hole having commumcatiag a«««ith a recess fanned in one side of the toyer and aUowing passage of ink to a 
tnmsvet«ly located position upon the layer, ^chtransveisely located 
adjacent layer. 

Preferably the slot in any layer of the structure is aligned with another slot in an adjacent layer of the staicture 
and the aligned slots are aUgned with a respective print chip slot formed in a' final kyer of the sUuctue. 
PrefeiaUy the layers are ]mcn>-molded plastics layers. 

TTie present invention alsoprovides a method of distributing inkto an array of print chips in aprinthead 
assembly. serving to distribute dIflEfaent inks ihaire^ 

a shee^ the method coEizqsrisizig: - ''■ 

supplying individual sources of ink to a longitudinal distribution molding having a duct for each said difl«nt 
ink extoiding longitudinalty ttKrealong, 

causing ink to pass along the individual dncts for distnT«tion th«lv into 
fixed to the distribution housing, whoein 

the laminated ink distnT«,tion stricture enables the passage therethro^ 
print chips, which print chips sdectivdy qect the ink onto a dieet 

The present invention also provides a method of distributing ink to print chips in a piinthead assembly of a 

pnnter. the method utilizing a bminated ink distributing structure formed as a number of micro-molded layen, adh«ed to 

one aiKrtherwitheach layer indudingaplurality of ink holes formed therethrough, «^ 

ch^melformed in one side ofasaid layer andalh«wng passage of inktoat«nsve.«dy 
stnu:ture.wiuchtransversdy located position aUgns with anapertor^ 

structure, an adjacent layer or toyers of the laminated sln«*« also inctading 
chqss. 

As used h«in. the tenn *ink" is intended to M 
toasheeL Tlteflmdnmy be one of many different coloured ink^ 

BRIEF DESCRIPTION OF THE DRAWINGS 

A prefen«d fonn of the present in vention viin now be 
accon^janying drawings \ntoein: 

Fig. 1 is a front perspective view of a print engine assembly 

Fig. 2 is a rear perq>ective view of the print engine assembly of Fig. 1 

Fig. 3 is an exploded perspective view of the print engine assembly of Fig. 1 . 

Fig. 4 is a schematic front perspective view of a printhead assembly. 

Fig. 5 is a rear schematic perspective view of the printhead assembly of Fig. 4. 

Fig. 6 is an exploded perspective iflustration of the printhead assembly. 

Fig. 7 is a cross-sectional end devational view of the prinlhead assembly of Figs. 4 to 6 with the section taken 
through the centre of the piinfliead. 

Fig. 8 is a schematic cross-sectional end devational viewof the printt^ 
the left end of Fig. 4. 

Fig. 9A is a schematic end devational view of mounting of the print ch,) and nozzle guard in the kminated 
stack structure of the printhead 

Fig. 9B is an enlarged end devational cross section of Fig 9A 

Fig. 10 is an e}q)loded perspective mustration of a printhead cover assembly. 
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Fig. 1 1 is a schematic perspective illustration of an ink distribution molding. 

Fig. 12 is an e9q)loded perspective illustration showing the layers forming pait of a laminated ink distiibution 
stnictuie according to tiie present invention. 

Fig. 13 is a stepped sectional view from above of the structure depicted in Figs. 9A and 9B, 
Fig. 14 is a striped sectional view from below of the structure depicted in Fig. 13. 
Fig. 15 is a schematic perspective illustration of a Oist laminate layer. ' 
. Fig. 16 is a schematic perspective illustration of a second laminate layer. . .. 
Fig. 1 7 is a schematic perspective illiistration of a third laminate layer. 
Fig. 18 is a schematic per^pectiveiUustration of a fourth laminate layer. .^^ 
Fig. 19 is a schematic perspective illustratian of a fifth li»iiiTi«tf«» layer. ^ 
Fig. 20 is a perspective view of the air valve molding 
Fig. 21 is a rear perspective view of tiie right hand end of the platen 
Fig. 22 is a rear perspective view of the left hand end of the platen 
Fig. 23 is an exploded view of the platen 
Fig. 24 is atransverse cross^sectional view of the platen 
Fig. 25 is afiront perspective view of the optical p^er sensor azrangement 

Fig. 26 is a schematic perspective illustration of a printhead assembly and ink lines attadied to an ink reservoir 
cassette. 

Fig. 27 is a partly esqdoded view of Fig. 26. 

DETAILED DESCRIPTION OF IHE INVENTION 

In Figs. I to 3 of the accompanying drawings there is schematically depicted the core components of apiint 
engine assembly, showing the genera] environment in which the laminated ink distribution structure of the present 
invention can be located. The print engine assembly includes a chassis 10 fabricated from pressed steel, aluminium, 
plastics or other rigid material Chassis 10 is intended to be mounted within the body of a printer and serves to mount a 
printhead assembly 1 1 , a paper feed mechanism and other rdated conqxments wittun the external plastics caang of a 
printer. 

In general terms» the chassis 1 0 supports the printhead assembly 1 1 such that ink is ejected therefrom and onto a 
sheet of paper or other print medium being transported below the printhead then through exit slot 1 9 by the feed 
mechanism Ihe paper feed mechanism includes a feed roller 12. feed idler rollers 1 3, a platen generally rfegignat <>H ag 14^ 
exit rollers 1 5 and a pin wheel assembly 1 6, all driven by a stepper motor 17. These paper feed components axe mounted 
between a pair of bearing moldings 1 8, ^^1^ are in turn mounted to the chassis 1 0 at each respective end thoeof. 

A printhead assembly 1 1 is mounted to the chassis 10 by means of respective printhead spacers 20 mounted to 
the chassis 10. The spacer moldixigs 20 increase tiie printhead assembly length to 220rrmLaUowirig clearance on 
side of 21 Omm wide paper. 

The printhead construction is shown generally in Figs. 4 to 8. 

The printhead assembly 1 1 inchides a printed circuit board (PCB) 2 1 having mounted thereon various electronic 
components mcluding a 64 MB DRAM 22» a PEC chip 23, a QA chip coimector 24, a microcontroller 25, and a dual 
motor driver chip 26. The printhead is typically 203mmlong and has ten print chips 27 (Fig. 13), each typically 21mm 
long. These print ch^s 27 are each disposed at a slight angle to the longitudinal axis of the printhead (see Fig. 12 ), with a 
slight overlap between each print chip which enables continuous transmission of ink over the entire length of the array. 
Each print chip 27 is electronically connected to an end of one of the tape automated bond (TAB) films 28, the otfao'end 
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of««ch is nBuatainedin electrical eonta^ 
backiiigpad29. " 

Tlieittefenedpriiitdiipc«Bli«cticmisa8deKribedm ^ 
such pnnt chip 27is approxinurtdy 21nun long, less than Inun and about 0.3n>mhigh. and has on its lower surface 
thousands of MEMS inlgctn<a2les 30. shoxvnschematicany in Figs. 9Aand9B.an«,gedgene^ 
eachndctypetobeapplied. Each hneofnazzlesnuiyfoHow a staggered pattern to aDow closer dot spacing. Six 
con«pandinglinesofinkpassages31exta«Ith«ughftcmthen«ofthepri^ 
nozzle. ToprotectthedeUcatenoz2lesonthesurt«eoftheprint.faipeachprintchiphasanozde6^ 
Fig. 9A,Mdthnucroap«tuns44 aligned with the nozzles 30. so that theinkdro^ 
passthioughthesenucroaperturestobedcpositedonthepaperpassingovertheplaten 14. ' 

Ink is deUvered to the print chips via a distributian molding 35 and laminated stack 36 anangement fonning part 
ofthepnntheadll. I»k fiom«» ink cassette 37 (Figs. 26 «h1 27) is relayed via individual ink ho«^ 
mlet ports 34 integraUy molded withaplastics duct cover 39 wWchfonnsahd over thephu^ 
The distribution molding35 includes six individuallongitudinaliric ducts 40 and an afr 
thelengthrftheanay. i»tnnsfcn«dfiom the inlet ports 34 to respective ink ducts 40 via i«^^ 
chamiels42.asbestseenwithnrfer«cetoFig.7. » should be noted in this regard that ahhough there are six ducts 
dep,cted.adifler«tnumberofductsnu8ht be provided. Six d«:ts an: suitable for a printer capable ofprinting four color 
process (CMYK) as well as infiu-ied ink and iixative. 

Airisdefivenrftothe«irduct41vi.anairinletport61.tosupplyairtoeachprintchip27.asdes^^ 
with reference to Fig& 6 to 8, 20 and 21. 

Situated withinalongitudinany extending stackrecess 45 fonned in the underside of distributian moldmg 35 a« 

amanberofhBnmatedtoyersfonningalaminateduJcdistributionstack36. The layers of the laminate aie typically 

fonnedofmicTMnoldedphslicsnuteiaL Tl>e TAB fihn 28 extends from the und«urf«ce of the printheadPCB 21 

around therear of the distribution molding 35 to bereceivedwithia.respective TAB fito 

of which are situated alongachip housing layer 47 of the laminated sliu* 36.^ 

the pnntal cHcmt board 21 to individual prirt chips 27 supported by the laminated structure. 

TlK distnTwtioD molding, laminated stack 3 6 and associated components are best 
Figs. 7 to 19. 

Fig. 10 depicts the disWbution molding cover 39 fonned as a plastics molding and inchiding a number of 
positioning q)igots 48 ^*ich serve to locate the upper printhead cover 49 thereon. 

AS shown in Fig. 7. an ink transfer port 50 comMxts one of the ink ducts 39 (the fourth duct fiom the left) down 
to om: of sntlowerink ducts or tnmsitionalducts5Iintheunderride of the distribution molding 
have corresponding tiansferports 50 communicating with respective ones of the transitional ducts 51. n^ttarndtional 
ducts51a.epardld with each other b« angled acutely with aspect to the ink ducts 40 so as to 
ink holes of the first layer 52 of flie laminated stack 36 to be described below. 

The firstbyer 52 incorponrtes twenty four individual ink holes 53 for each often print ch^ 27 Tlatis. where 
tensuchprintchipsareprovided,1hefirstbyer52includestwohund«dandfortyinkholes53. The firrt layer 52 also 
mdudes a row of air holes 54 alongside one longiftidinal edge th«eof 

Theindividual groups of tw«rty four inkholes 53 are fonned generaUy inarectanguhr anay with aligned rows 
ofmkhole^ ^•'««^«ffi»'i»kholesisalignedwithatransitionalduct51andisparaM 

The undasurface of the first byer 52 includes underdde recesses 55. Each recess 55 c^ 
the mk holes of the two centre-most rows of four holes 53 (considoed in the direction transversely across the layer 52). 
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That i% holes 53a (Fig. 1 3) deliver ink to the right hand recess 55a sho\vn in Fig. 14, whereas the holes 53b deliver ink to 
the left most underside recesses 55b shown in Fig. 14. 

The second layer 56 includes a pair of slots 57, each receiving ink from one of the underside recesses 55 of the 
first layer. 

The second layer 56 also includes ink holes 53 which are aligned with the outer two sets of ink holes 53 of the 
first layer 52. Ihat is, ink passing through the outer sixteen ink holes 53 of the fir^t layer 52 for each print chip pass 
directly through corresponding holes 53 passing through the second layer 56. 

The underside of the second layer 56 has formed therein a number of transversely extending diannels 58 to 
relay ink passing through ink holes 53c and 53d toward the centre. These channels extend to align with a pair of slots 59 
formed through a thiid layer 60 of the laminate It should be noted in this regard that the third layer 60 of the laminate 
includes four slots 59 corresponding with each print diip, witfi two inner slots being aligned with the pair of slots fonned 
in the second layer 5 6 and outer slots between which the inner slots reside. 

The third layer 60 also includes an anray of air holes 54 aligned with the cone^nding air hole auays 54 
provided in the first and second layers 52 and 56. 

The third layer 60 has only eight remaining ink holes 53 corresponding with each print chip. Hiese outermost 

holes 53 

are aUgned with tfie outermost holes 53 provided in the first and secGoid laminate layers. As sihowninFig& 9A 
and 9B, the third layer 60 includes in its underside surface a transversely extending channel 61 corresponding to each hole 
53. Ihese channels 61 deliver ink from the corresponding hole 53 to a position just outside the alignment of slots 59 
therethrough. 

As best seen in Figs. 9A and 9B, the top three layers ofthe laminated stack 36 thus sove to direct the ink 
(shown by broken hatched lines in Fig. 9B) from the more widely spaced ink ducts 40 of ttie distribution molding to slots 
aligned wi& the ink passages 31 through the iqiper surface of each print chip 27. 

As shown in Fig. 1 3, which is a view from above the laminated stack, the slots 5 7 and 5 9 can in fact be 
conqirised of discrete co-linear spaced slot segments. 

The fourth layer 62 of the laminated stack 3 6 includes an anay of ten chip-slots 65 each receiving the upper 
portion of a respective print chip 27. 

The fifth and final layer 64 also includes an anay of diip-slots 65 which receive the chip and nosle guard 
assembly 43. 

The TAB film 28 is sandwiched between the fourth and fifth layers 62 and 64, one or both of which can be 
provided with recesses to accommodate the thickness of the TAB film. 

The laminated stack is formed as a precision micro-molding, iiyection molded in an Acetal type material It 
accommodates the array of inint chips 27 with the TAB film afready attached and mates with the cover molding 39 
described eazlier. 

Rib details in the underside of the micro-molding provides siyport for the TAB film vAien they are bonded 
together. The TAB film forms the underside wall of the printhead module, as there is sufficient structural integrity 
between the pitch of the ribs to support a flexible film. The edges of the TAB fihn seal on the underside wall of the cover 
molding 39. The chip is bonded onto one hundred micron wide ribs that run the length of the nuoo-molding, providing a 
final ink feed to the print nozzles. 

The design of the micro-molding allow for a physical overlap of the print chips when they are butted in a line. 
Because the printhead chips now form a continuous strip with a generous tolerance, they can be adjusted digitally to 
produce a near perfect print pattern rather than relying on very close toleranced moldings and exotic materials to perform 
the same fimctioxL The pitch of the modules is typically 20.33mnL 
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nie individual layers of the lanrinated stack as ^vell as the cover molding 39 and distribution molding can be 
gluedorothc^dsebondedtogethertoprovideasealedunit Hie ink paths can be sealed by a bonded transparent plastic 
fitoscnrmgtoindicate«toink8a«inll«inkpaft^sotheyc^ 
film IS folded over. Ink charging is Aen complete. 

'^'f°>^'^^«»)^52.56.60.62ofthelaminatedstack36>veali^ 
^thaupassages 63 formed as channels fomed in the bottom surface of the fourth layer ffl^ 
TTiese passages providepressurised air to the space betv^en the print chip surf^ 

prmter^moperation. Air fiom this pressurised zone passes through the micnw*ertn,« 44 in the nozzle gu^ 
prevemmgthebuild-upofanydustoruawantedcontaminantsatthoseapertmes. This supply of pressurised air can be 
t»n«doffto prevent ink do«« on thenozzle surfaces during 
bemg by means of flie air valve assembly Shown in Figs. 6 to 8. 20 and 2 1 . 

Withrefer«cetoRgs.6to8.withintheairduct41 oftheprintheadthe« is located an air valve molding 66 
formcdasachannelwithaseriesofapertureseTinitshase. Tie spacing of these apertures cotiesponds to air passages 68 
formal in thebase of theair duct41 (s^Fig. 6Xtheair valve molding being movable longitu^ 
tt«rt the apertures 67 canbe brought into aligmnenl with passages 68 to aUowsqiply the 
lammated stack to the cavity betweenthe print chip and thenozzleguanl. or moved 

supply. Compression springs 69 maintain a sealing inter.«igagement of the bottom of the air valve mol«line 66 vith the 
base of the air duct 41 to prevent leakage when the valve is closed. 

The air valve molding 66 has a cam follower 70 «ctemKng fiom one end themo^ which engages an air valve 
cam surface 71 on an e«l cap 74 of the pkten 14 «, as to selectively move the air «dve molding longih^ 
air duct 41 to the rotational posidonalofthemuM-function plated 

cappmg and blotting positions depending on the operational status oftheprinter.as^^^ 
wrthrefe«««toFiga21to24.Wh«thephd«I4isinitsrotatianalpositionfarprint^ 
.teopenposrtion to supply air to the print ch^surfiu^^wi™ 

which rt caps off the micnnipertuies of the nonle guard, the cam moves the air valve molding to the valve closed 

position. 

^'*'^«^»«Fi8»-2Ito24.theplatenmemberl4extendspa«neltotheprintt^ 
shaft 73 mountedinbearingmoMing ISandn^atableby means of gear 79(seeFig. 3). The s^ 
hand end cap 74 and left hand end cap 75 at respective ends, having cams 76. 77. 

The platm member 14 has a platen surface 78. a capping portion 80 and an exposed blotting portion 81 
«te«hngalongitsleng.h.«*sep«atedbyl20-. During printing, the platen member is rotated so that the plat« surface 
78 rs positioned opposite the prinlhead so that thephdensurfi^ acts asasupport for that p«^^ 
pmtedatthe.ime.menthepri„terisnoti„us^.heplatenmemb.risrotatedsofl^ 

.bottomoftheprmthead.sealinginalocussurroundin6themicroapmures44. TOs. in combination with the closure of the 
mr valve by means of a««r valve arrangement^theplatenMis in its cappingposition.m«nta^ 
atmosphereattheprintnonlesurface. scsves to mduceevapanrtion of the ink solvent (usually wat*,) and thus 
reduce drying of ink on the print nozzles \«*ile the printer is not in use. 

TTie third fimction of the rotary pMm member is as an ink blotter to receive ink from priming of fl^ 
uozzlesatpnnterstartupormaintenaaceoperatiansofthepriater. During this printer mode^ the platen member His 
rotatedsothirtthe«posedWottingportion81islocatedintheinkej^ ^ 
exposed blottmg portion 81 is an «posed part of a body of blotting material 82 inside the plata, member 14 so that the 
ink received on the e>q>osed portion 8 1 is drawn into the body of the platen member. 
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Further details of the platen member constxtiction may be seen from Figs. 23 and 24. The platen member 
consists generally of an extxuded.or molded hollow platen body 83 which forms the platen suiface 78 and receives the 
shaped body of blotting material 82 of which a paxt projects through a longitudinal slot in the platen body to fonn the 
exposed blotting surface 81 . A flat portion 84 of the platen body 83 serves as a base for attachment of tbe capping 
member 80, which consists of a capper housing 85, a capper sie^ member 86 and a foam nieraber 87 for contacting the 
nozzle guard 43. • - , 

With reference again to Fig. 1, each bearing molding:! 8 rides on a pair of vertical rails 101 . That is» the capping 
assembly is mounted to four vertical rails 101 gn«Wi«g the assembly U> move vertically. A spring 102 under afher end of 
the capping assembly biases the assembly into a raised position^inaintaining cams 76,77 in contact with tibe spacer 
projections 100. 

Tlie printhead 1 1 is ca]^)ed when not is use by the fiill-width capping member 80 using the elastomeric (or 
similar) seal 86. hi order to n>tate the jdatoi assembly 14, the main roller drive inotor is reversed. This brings a reversing 
gear into contact with the gear 79 on the end of the platen assembly and rotates it into one of its three functional positions, 
each sqiarated by 120^ 

The cams 76, 77 on the platen end caps 74, 75 co-operate with projections 100 on the respective printh«iH 
spacers 20 to control ths spacing between tiie platen member and the printhead depending on the rotary position of the 
platen member. In this manner, the platen is moved away from the printhead during the transition between platen 
positions to provide sufficient clearance from the printhead and moved back to the appropri ate distances for its respective 
paper si^jport, capping and blotting functiGns. 

In addition, the cam anangement for the rotary platen provides a medianism for fine adjustment of the HiV^n^y* 
between the platen surface and the printer nozzles by slight rotation of the platen 14. Tliis allows conipensation of the 
nozzle-platen distance in response to the thickness of the paper or other material being printed, as dg^'gcted by the optical 
paper thickness sensor arrangement illustrated in Fig. 25. 

The optical paper sensor includes an optical sensor 88 mounted on the lower surface of the PCB 2 1 and a sensor 
flag anangement mounted on the arms 89 protruding from the distribution molding. The flag anangement comprises a 
sensor flag member 90 mounted on a shaft 91 which is biased by torsion spring 92. As paper enters the feed rollers, the 
lowermost portion of the flag member contacts the paper and rotates against the bias of the spring 92 by an amount 
dependent on the paper ttiickness. Theopticalsensor detects this movement of the flag member and the PCB responds to 
the detected p^ier thickness by causing compensatory rotation of the platen 1 4 to optimize the distance between the paper 
surface and the nozzles. 

Figs. 26 and 27 show attachment of the illustrated printhead assembly to a replaceable ink cassette 93. Six 
different inks are sii^lied to the printhead through hoses 94 leading from an array of female ink valves 95 located inside 
the printer body. The replaceable cassette 93 containing a six compartment ink bladder and corresponding male valve 
array is inserted into the printer and mated to the valves 95. The cassette also contains an air irdet 96 and air filter (not 
shown), and mates to the air intake connector 97 situated beside the ink valves, leading to the air pump 98 supplying 
filtered air to the printhead A QA chip is included in the cassette. The QA chip meets with a contact 99 located between 
the irik valves 95 and air intake connector 96 in the printer as the cassette is inserted to pmvidei ^ 
chip connector 24 on the PCB. 
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THE CLAIMS 

assembly serving to distaTiute di^^ 
assembly CGmpiising: 

a longitudinal distribution housing having a duct for each said diCferent ink actmding longitudiiially therealong. 

a cover haying an ink inlet port conespmding to each said duct for coimection t^ 

ddivering said ink fi«m each said ink source to a na^pective one of said ink duct^ 

a laminated ink distribotian struct«re fixed to said distri 
said print chips. 

2. The assembly of claim 1 wbaan the laminated ink distribution structure includes multiple layers 
situated one upon another wth at least one of said layers havingaphuality of inkholesthere^^ 

conveying ink fiom one of said ducts emoute to one of saidprint chips. 

3. The assembly of claim 1 ^»*erein one or more of said layers includes ink slots therethrough, the slots 
conveying ink fiom one or more of said ink holes in an adjacent layer enroute to one of said print chips. 

4. The assembly of daim 3 i»*erein on the layers having iidc slots, the slots are located with said ink 
holes spaced latendly to either side thereof 

5. Th«««™Wyofclaim2.vtereinthebyersofthehiminatedstnjctuiese^^ 
housing to the anay of jHint chips inchide fewer and fewer said ink holes. 

6. The asseml^ of chum 2 wherein one or more of said layers includes recesses in the underside thereof 
communicating with saidholes and transfemnginktherefiomtraasyersdyh^ 

7. assembly of claim 6 wherein the channels extend Ihim the holes towanl an i^ 
laminated structure over the array of print chips. w*ich inner portion mcludes said slots. 

8. The assembly of claim 1 wherein each layer of the laminated is a micro-molded plastics layer. 

9. Tlwassembly of claim 2 wherein flie layers are adhered to one anoflier. 

10. "nie assembly ofclaim 4 wherein the slots areparalld with one anolhw. 

n. 'n»assen»hbrofclaim2^«rfienanatleastsomeofsaidIayer5to^ 
theKthrough. 

12. A laminated ink distribution structure for a priHaiead,flie structure eon^Hising: 

a number of byers adhered to one another, each layer including a plurality of ink holes formed theiethiough. 
each ink hole having communicating therewith a recess fonned in one side of the layer and allowing passage of ink to a 
tnnaveraely located position upon the layer, which transversely located position aligns with a slot fanned through an 
adjacent layer. 

13. ■I^'^structureof claim 12 whereintheslotinanykyerofthestructureisalignedv^ 

an adjacent toyer of the stn^and the aligned stets are aligned witharespectiveprintdnp^^ 
of the Structure. 

14. 

thereof 

15. 
16. 



TTie structure of daim 12 wherein the Slots are located 



The stnicture of claim 12 wherein the layers are sequenced to in^^ 

Tlie structure of claim 1 5 wherein some of said recesses are chamiels extending ftom the holes toward 
an inner portion of the structure, which innerpoition includes said slots. 

17. "niestructureof claim 12 viAeremthelayeraaremicnMnoldedpla^ 
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. .18. Amethodofdistributingiiiktoanaxzay ofprintchipsinapiinthead^^ 
distribute difTerent inks firan respective ink sources to each said print chip for printing on a sheet, the method comprising: 

supplying individual sources of ink to a longitudinal distribution' housing having a duct for eadi said different 
ink extending longitudinaDy theiealong, 
5 causing ink to pass along the individual ducts for distribution thereby into a laminftf^ ink distribution stnicture 

fixed to the distribution housing, wherein 

the laminated ink distribution structure enables die passage therethrough of the individual ink supplies to the 
print chips, ^ch print chips selectively eject the ink onto a sheet — r-:^ - —J ' 

1 9. A method of distributing ink to print diips in a printhead assonbly of a printer, the method utilizing a 
1 0 laminated ink distributing stnicture ibimed as a number of micro-molded layers adhered to one anotha with each layer 

inclu d in g a plurality of ink holes formed therethrough, each ink hole communicating with a diannel formed in one side of 
a said layer allowing passage of ink to a transversely located position within the structure, wlddi transvosdy located 
position aligns with an q>erture formed through an adjacent layer of the structure via which ink passes to the print chips. 
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